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Detailed Action 
Specification 

1 . In page 9 of the specification, the "=" sign is missed for equation 3, and equation 5. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

2. Claims 1-2, 8, 12, 15, 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nagai (US 4,486,897) in view of Wang (US 6,356,598 Bl). 

Regarding claim 1, Nagai teaches a system for demodulation of secondary audio program 
information (a system for demodulating sound signal So centered at 5f H> 5 times horizontal 
deflection frequency of the composite signal Scmps, Fig. 1-3, abstract), the system 
comprising a bandpass filter (BPF 6) for isolating the secondary audio program information 
from a composite audio signal (the BPF 6 to separate third sound signal S E in Scmps, 
multiplexed sound broadcast signal, on terminal 1, col. 3, line 38 to col. 4, line 1 1), an FM 
demodulator (FM demodulator 12 for demodulating S n> , secondary audio program SAP, 
utilizing isolating BPF 6, for selecting SI2 signal located at 5 times of the horizontal 
deflection frequency 5f H) Fig. 3, col. 4, lines 12-65). Nagai fails to teach the Hilbert filter for 
producing a copy of secondary audio program information with phase shift, for demodulating 
SAP using copy of SAP with phase shift and delayed copy of SAP to produce an FM 
demodulated signal. However, Wang teaches these features, the digital demodulator 22 (Fig. 
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3) for delaying the in-phase digitized signal from ADC 19 in delay module 322, the Hilbert 
filter 320 for shifting the digitized signal to a quadrature phase shifted signal, 90 degree, for 
demodulating by complex multiplier 324 ) in a HDTV receiver (Fig. 3, abstract, col. 3, line 
45 to col. 4, line 24). Wang teaches an improved method for removing amplitude, phase 
distortion for a demodulator in HDTV receiver by utilizing a phase control loop for the NCO 
348. Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to modify Nagai with Wand's quadrature phase shifting Hilbert filter 320, in phase 
signal delaying by delay 322 for demodulating broadcast signal, such that amplitude and 
phase distortion could be reduced. 

Regarding claim 2, Wang teaches a delay module (322, Fig. 3) for delaying broadcast VSB 
audio of the HDTV program to produce the delayed copy of the sampled signal from delay 
322 (col. 3, lines 66-67). Nagain teaches the SAP audio program demodulation for the 
language audio at 5fR 

Regarding claim 8, Wang teaches the Hilbert filter producing a copy of the audio program 
information with a 90 degree phase shift, the quadrature phase shifting of the sampled, 
copied, signal from Hilbert filter 320 (col. 3, lines 60-66). VSB audio of the HDTV 
Nagain teaches the SAP audio program demodulation for the language audio at 5f H . 
Regarding claim 12, Nagai teaches a method for demodulation of a signal comprising 
isolating desired signal information from an audio signal (the audio S, 2 signal in composite 
signal Scmps, by utilizing bandpass filter, BPF 6, col. 3, line 38 to col. 4, line 1 1), an FM 
demodulator (FM demodulator 12 for demodulating S, 2 „ secondary audio program SAP, 
utilizing isolating BPF 6, for selecting SI2 signal located at 5 times of the horizontal 
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deflection frequency 5f H , Fig. 3, col. 4, lines 12-65). Nagai fails to teach the phase shifting 
copy of the desired signal information to produce a phase shifted copy of the desired 
information, and delaying a copy of the desired signal information to produce a delayed copy 
of desired signal information. However, Wang teaches these features, the digital demodulator 
22 (Fig. 3) for delaying the in-phase digitized signal from ADC 19 in delay module 322, the 
Hiltert filter 320 for shifting the digitized signal to a quadrature phase shifted signal, 90 
degree, for demodulating by complex multiplier 324) in a HDTV receiver (Fig. 3, abstract, 
col. 3, line 45 to col. 4, line 24). Wang teaches an improved method for removing amplitude, 
phase distortion for a demodulator in HDTV receiver by utilizing a phase control loop for the 
NCO 348. Therefore, it would have been obvious to one of ordinary skill in the art at the time 
of invention to modify Nagai with Wand's quadrature phase shifting Hilbert filter 320, in 
phase signal delaying by delay 322 for demodulating broadcast signal, such that amplitude 
and phase distortion could be reduced. 

Regarding claim 15, Wang teaches the Hilbert filter producing a copy of the audio program 
information with a 90 degree phase shift, the quadrature phase shifting of the sampled, 
copied, signal from Hilbert filter 320 (col. 3, lines 60-66). VSB audio of the HDTV 
Nagain teaches the SAP audio program demodulation for the language audio at 5fn 
Regarding claim 19, Nagai teaches a method for audio program signal demodulation 
using a bandpass filter, BPF 6 with a simple, minimal number of, coefficient to isolate the 
audio signal to isolate Si 2 in composite signal Scmps, for demodulating sound signal So 
centered at 5f H , 5 times horizontal deflection frequency of the composite signal Scmps, by 
utilizing FM demodulator, Fig. 1-3, abstract), Nagai fails to teach the using a Hilbert filter 
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with minimal number of coefficients to produce a signal in phase quadrature, the using a 
simple' approximation for FM demodulation and signal in quadrature phase. However, Wang 
teaches these features, the digital demodulator 22 (Fig. 3) having simple approximation for 
demodulation by utilizing multiplier 324 to multiplying delayed digital signal and quadrature 
phase shifted signal with the Sin, Cos signal from NCO 348 (col. 4, lines 37-50), the ADC 19 
coupled to a delay module 322, a Hiltert filter 320 for providing phase shift of the digitized 
signal to a quadrature, 90 degree, phase shifted signal with minimum number of coefficient 
as needed to shift the phase to quadrature, 90 degree, phase position, for demodulating by 
complex multiplier 324 in a HDTV receiver (Fig. 3, abstract, col. 3, line 45 to col. 4, line 24). 
Wang teaches an improved method for removing amplitude, phase distortion for a 
demodulator in HDTV receiver by utilizing a phase control loop for the NCO 348. Therefore, 
it would have been obvious to one of ordinary skill in the art at the time of invention to 
modify Nagai with Wand's quadrature phase shifting Hilbert filter 320, in phase signal- 
delaying by delay 322 for demodulating broadcast signal, such that amplitude and phase 
distortion could be reduced. 

3. Claims 4 $ 9-10, 14, 16-17, 21-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nagai in view of Wang, and further in view of Kammeyer (US 4,506,228). 

Regarding claim 4, Nagai and Wang fail to teach the lowpass filter for eliminating noise 
from the FM demodulated signal. However, Kammeyer teaches the low pass filter 150 
coupled to demodulator (Fig. 14) for reducing or limiting noise with gently rising 
characteristic that falls off above the limit frequency at the upper frequency limit (col. 13, 
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line 63 to col. 14 line 7), the cross products of the delayed and undelayed H ilbert transforms 
and the difference between them for the FM demodulation , the delay 60, the multiplier 62, 
Hilbert transform 57 followed by filter 59, multiplier 63, subtractor 64 (abstract, Fig. 1-8, col. 
3, line 49 to col. 6, line 63). Kammeyer teaches an improved digital FM demodulator with 
frequency accuracy, signal quality and low cost (col. 1, lines 15-57). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of invention to modify Nagai, 
Wang, with Kammeyer' s low pass filter at the output of the demodulator, such that the noise 
could be reduced by utilizing the output low pass filter, for quality, low cost FM 
demodulator. 

Regarding claim 9, Kammeyer teaches FM demodulator uses a simplified approximation for 
simplified demodulation of the audio signal, the simplified approximation l A * AO T * V(k ) 
for the FM demodulation, the Afi is f dev frequency deviation in applicant's specification (col. 
6, lines 32-63), the Afi T is equivalent to applicant's 2Trf de v. Nagai teaches the SAP audio. 
Regarding claim 10, Kammeyer teaches FM demodulator produces the FM demodulated 
signal using I(n) * Q(n-d) -Q(n) * I(n-d) wherein I(n) represent delayed copy, Q(n) represent 
phase shifted copy, d represent a non-unity delay and n represent a discrete time index, the 
digital demodulator (Fig. 1) to demodulate FM signal by cross products of the delayed and 
undelayed Hilbert transforms and the difference between them for the FM demodulation , the 
delay 60, the multiplier 62, Hilbert transform 57 followed by filter 59, multiplier 63, 
subtractor 64 (abstract, Fig. 1-8, col. 3, line 49 to col. 6, line 63; col. 17, line 61 to col. 18, 
line 40). 

Regarding claim 14, Kammeyer teaches eliminating noixe from the FM demodulated signal, 
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the low pass filter 150 coupled to demodulator (Fig. 4) for reducing or limiting noise with 
gently rising characteristic that falls off above the limit frequency at the upper frequency 
limit (col. 13, line 63 to col. 14 line 7), 

Regarding claim 16, Kammeyer teaches FM demodulator uses a simplified approximation 
for simplified demodulation of the audio signal, the simplified approximation Va* Ail T * 
V(k T ) for the FM demodulation, the AQ is f dev (col. 6, lines 32-63), the AQ T is equivalent to 
applicant's 27rf de v. Nagai teaches the SAP audio. 

Regarding claim 17, Kammeyer teaches FM demodulator produces the FM demodulated 
signal using I(n) * Q(n-d) -Q(n) * I(n-d) wherein I(n) represent delayed copy, Q(n) represent 
phase shifted copy, d represent a non-unity delay and n represent a discrete time index, the 
digital demodulator (Fig. 1) to demodulate FM signal by cross products of the delayed and 
undelayed Hilbert transforms and the difference between them for the FM demodulation , the 
delay 60, the multiplier 62, Hilbert transform 57 followed by filter 59, multiplier 63, 
subtractor 64 (abstract, Fig. 1-8, col. 3, line 49 to col. 6, line 63; col. 17, line 61 to col. 18, 
line 40). 

Regarding claim 21, Kammeyer teaches the low pass filter with a minimual number of 
coefficient (the gently rising characteristic that falls off at upper frequency), the low pass 
filter 150 coupled to demodulator (Fig. 14) for reducing or limiting noise with gently rising 
characteristic that falls off above the limit frequency at the upper frequency limit (col. 13, 
line 63 to col. 14 line 7). 

Regarding claim 22, Kammeyer teaches FM demodulator produces the FM demodulated 
signal using I(n) * Q(n-d) -Q(n) * I(n-d) wherein I(n) represent delayed copy, Q(n) represent 




Application/Control Number: 1 0/083,076 Pa g e 8 

Art Unit: 2685 

phase shifted copy, d represent a non-unity delay and n represent a discrete time index, the 
digital demodulator (Fig. 1) to demodulate FM signal by cross products of the delayed and 
undelaved Hilbert transforms and the difference between them for th e FM demodulation, the 
delay 60, the multiplier 62, Hilbert transform 57 followed by filter 59, multiplier 63, 
subtractor 64 (abstract, Fig. 1-8, col. 3, line 49 to col. 6, line 63; col. 17, line 61 to col. 18, 
line 40). 

4. Claims 3, 5-7, 1 1, 13, 18, 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nagai in view of Wang, and further in view of Collier et al. (US 5,404,405). 

Regarding claim 3, Wang mentioned AGC circuit in col. 2, lines 3-4, col. 6, lines 24-26. 
Nagai and Wang fail to teach, an automatic gain control for normalizing amplitude of an FM 
carrier signal at the FM demodulator. However, Collier et al. (Collier) teaches these features, 
the divider 30 for normalizing the amplitude of the audio sub-carrier, I2-Q2 by I2+Q2, the 
dividing of the sub-carrier power by the pilot signal power (col. 4, lines 27-38). Collier 
teaches the FM demodulator having delayed copy and phase shifted copy from Hilter filter 
18, for demodulating audio signal on the sub-carrier 38 KHz, using digital signal processing 
DSP (abstract, col. 1, line 62 to col. 2, line 45, col. 1, lines 8-10), to reducing the signal 
distortion (col. 1, lines 42-66). Therefore, it would have been obvious to one of ordinary skill 
in the art at the time of invention to modify Nagai, Wang, with Collier's normalized sub- 
carrier extraction for FM demodulation, such that the signal distortion could be improved. 
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Regarding claim 5, Collier teaches the bandpass filter comprises a finite impulse response 
filter FIR, the digital filter 8 is a FIR filter (Fig. 1, col. 2, lines 58-67) for processing FM 
signal. 

Regarding claim 6, Collier teaches the bandpass filter comprises a 32-tap FIR filter, the 
bandpass filter 8 is cascaded with M section taps (col. 2, lines 63-64), the number of 
individual FIR filter, taps, is a matter of design choice for enabling the signal demodulation 
(col. 3, line 37-45). 

Regarding claim 7, Collier teaches the Hilbert filter comprises an 1 1 tap Hilbert filter, the 
Hilbert filter 18 having sample length N, taps, and N can be selected for tradeoff between 
performance and cost. N can be on the order of 15. 

Regarding claim 11, Collier teaches the delay, d, is 2, the delay 20 is set according to 
(N-l)/2, and N has to be of minimum value for (N-l)/2. If N is equal to 1, then, (N-l)/2 is 
zero (col. 4, lines 1-13). 

Regarding claim 13, Collier teaches the normalizing amplitude of an FM carrier at the FM 
demodulator, the divider 30 for normalizing the amplitude of the audio sub-carrier, I2-Q2 by 
I2+Q2, the dividing of the sub-carrier power by the pilot signal power (col. 4, lines 27-38). 
Regarding claim 18, Collier teaches the delay, d, is 2, the delay 20 is set according to 
(N-l)/2, and N has to be of minimum value for (N-l)/2. If N is equal to 1, then, (N-l)/2 is 
zero (col. 4, lines 1-13). 

Regarding claim 20, Wang mentioned AGC circuit in col. 2, lines 3-4, col. 6, lines 24-26. 
Nagai and Wang fail to teach an automatic gain control for normalizing amplitude of an FM 
carrier signal at the FM demodulator. However, Collier et al. (Collier) teaches these features, 
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the divider 30 for normalizing the amplitude of the audio sub-carrier, I2-Q2 by I2+Q2, the 
dividing of the sub-carrier power by the pilot signal power (col. 4, lines 27-38). 



5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

A. US 4,628,539, December 1986, Selwa teaches the muting of the SAP signal after 
detecting the SAP is present (abstract and figure). 

6. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Charles Chow whose telephone number is (703)-306-5615. If attempts 
to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Edward 
Urban, can be reached at (703)-305-4385. 

Any response to this action should be mailed to: 



Hand-delivered responses should be brought to 220 South 20 th Street, Crystal Plaza Two, 

Lobby, Room 1B03, Arlington, VA 22202 (Customer Window). 

Any inquiry of a general nature or relating to the status of this application or 

whose telephone number is (703) 306-0377. 

Charles Chow C,C^. ■ <p 
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